Long-term conditions are highly prevalent in the general population affecting approximately 20% of people 1 above the age of 16 and 58% of people over the age of 60.
Impact of long-term medical conditions on the outcomes of psychological therapy for depression and anxiety Jaime Delgadillo, Alexander Dawson, Simon Gilbody and Jan R. Bö hnke Background Long-term conditions often coexist with depression and anxiety.
Aims
To assess the effectiveness of stepped-care psychological therapies for patients with long-term conditions.
Method
Data from 28 498 patients were analysed using regression to model depression (Patient Health Questionnaire (PHQ-9)) and anxiety (Generalised Anxiety Disorder scale (GAD-7)) outcomes. Post-treatment symptoms and effect sizes (d) were estimated for individuals with and without long-term conditions, controlling for covariates. The likelihood of access and response to intensive psychological interventions was also examined.
Results
Higher post-treatment symptoms were predicted for patients with musculoskeletal problems (d = 0.22-0.27), chronic obstructive pulmonary disease (d = 0.26-0.33), diabetes (d = 0.05-0.13) and psychotic disorders (d = 0.50-0.58). Most long-term conditions were associated with greater odds of accessing high-intensity therapies, yet individuals who accessed these continued to have higher average post-treatment symptoms.
Conclusions
Some long-term conditions are associated with greater intensity of care and poorer outcomes after therapy.
used to detect clinically significant depression symptoms. The Generalised Anxiety Disorder scale (GAD-7) is a seven-item measure of anxiety symptoms; it is also rated using four ordinal response options (0, not at all; 3, nearly every day), resulting in an anxiety severity score between 0 and 21. 10 A cut-off score 58 is recommended to identify the likely presence of a diagnosable anxiety disorder. The Work and Social Adjustment Scale (WSAS) is a measure of functioning across five domains: work, home management, social leisure activities, private leisure activities, and family and relationships. 11 Each item is rated between 0 (no impairment) and 8 (very severe impairment), with a total severity score between 0 and 40.
De-identified clinical assessment records were also collected for participants, including demographic (age, gender, ethnicity, employment, socioeconomic deprivation) and clinical information (primary diagnosis, baseline severity, use of psychotropic medication, number of treatment contacts, number of referrals into the service for each patient over a 5-year period, pre-and post-treatment outcome measures described above). Self-reported long-term conditions were gathered using a standardised checklist of chronic illnesses at the time of initial assessment. 12 This checklist prompts clinicians to gather information about 15 specific conditions including severe (psychotic) mental health problems and an option to note 'other' unspecified conditions. Socioeconomic deprivation was assessed by matching participants' home postcodes to the English Index of Multiple Deprivation (IMD) 13 and categorising participants into quintile levels of deprivation (categorical variable named IMD).
Sample characteristics
A total of 32 734 case records were gathered for patients who accessed psychological treatment (at least one session) over a period of 5 years between 2010 and 2015. Of these, 2676 (8.2%) were excluded because they had no recorded information about long-term conditions, and a further 1560 (4.8%) were excluded because no baseline and end scores were available for at least one of the outcome measures (PHQ-9 or GAD-7). This resulted in a sample of 28 498 case records that were available for analysis. The mean age in the sample was 38.27 (s.d. = 13.94, range 16-92); 64.6% were female; 85.5% were of a White British background; and 36.6% were unemployed. Primary presenting problems recorded in clinical assessments are presented in Table 1 ; the most common were recurrent depression (38.5%), mixed anxiety and depression (26.0%) and generalised anxiety disorder (12.1%). Self-reported long-term conditions are listed in order of prevalence in Table 2 . Overall, 23.2% of patients reported having at least one long-term condition; the most common were asthma (6.8%), musculoskeletal problems (chronic pain, 1.8%) and hypertension (1.7%). Approximately 68.0% of patients in this sample only received low-intensity guided self-help interventions, and 32.0% accessed high-intensity therapies.
Statistical analysis
The goals of the analysis were to predict depression (PHQ-9) and anxiety (GAD-7) symptom severity at the end of treatment, controlling for the demographic and clinical characteristics described above, and to compare these outcomes between individuals with and without long-term conditions. Given the typically high correlations between the PHQ-9 and GAD-7 scales, 14 we applied a seemingly unrelated regression (SUR) model. 15 SUR models estimate several equations simultaneously when the error terms of these equations are potentially correlated, which is a likely scenario for the prediction equations from PHQ-9 and GAD-7 scores. These models have been applied previously to model correlated dimensions of patient-reported outcomes and have been shown to increase the efficiency of estimates in such situations. 16 As a sensitivity analysis, we repeated the SUR analysis using a dichotomous variable denoting the presence or absence of a long-term condition, instead of entering dummy variables for the different long-term condition categories. In order to compare outcomes between patients with and without long-term conditions, we estimated effect sizes (Cohen's d) based on comparing post-treatment outcomes between specific longterm condition groups v. the 'no long-term conditions' category and the root mean square error (RMSE) of the respective part (i.e. PHQ-9 or GAD-7) of the SUR model.
As a sensitivity analysis, we assessed differential item functioning (DIF) to verify whether responses to the PHQ-9 and GAD-7 measures are comparable across long-term condition groups, or whether differences in outcome scores could be biased in favour, or against, certain long-term conditions. Specifically, we aimed to assess whether responses to individual PHQ-9 or GAD-7 items corresponded to the same psychopathology severity levels across long-term condition groups. To achieve this, we applied logistic 
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We evaluated differences in Pseudo-R 2 values between regression models to assess whether the long-term condition categories explained a relevant amount of variance in final PHQ-9 and GAD-7 scores.
Considering the stepped-care context in which psychological interventions were provided to this sample, we carried out secondary analyses to investigate whether patients with long-term conditions may differ in their probability of receiving and responding to high-intensity therapy, which would be plausible given their general higher level of distress and functional impairment. To test this hypothesis, we used the same predictors described above (in the SUR model) in a logistic regression model aiming to predict the likelihood of concluding a treatment episode at the higher step of care (high-intensity therapy v. low-intensity care as a reference category). In this analysis n = 29 (0.1% of total) case records were excluded because of inputting errors in the clinical database, which did not enable us to identify the assignment of individuals to low-or high-intensity steps of care. Furthermore, we repeated the SUR analysis separately analysing individuals that finished their treatment episode after accessing low-(n = 18 902) or high-(n = 8884) intensity interventions.
Since the amount of missing data was only minimal (n miss = 683, 2.4% of available cases), no additional imputation analyses were undertaken. As expected, most missing data points were for the outcome measures (PHQ-9 and GAD-7) and 390 individuals did not have valid postcodes documented in clinical records, so IMD could not be derived. Furthermore, IMD data could not be imputed, since it is a geographical rather than an individual characteristic.
Results

SUR equations modelling
As expected, the equations for PHQ-9 and GAD-7 outcomes were highly correlated. The correlation between the error terms of the two equations was large (r = 0.82) and statistically significant (Breusch-Pagan test, w 2 = 18 704.17, P50.001). The SUR model explained a moderate amount of variance in post-treatment outcomes (PHQ-9 34%; GAD-7 29%). Table 3 presents the SUR model results in the full sample, which are interpreted below. In what follows, we refer to combined depression (PHQ-9) and anxiety (GAD-7) symptoms at the time of the last attended treatment session as 'post-treatment distress levels' .
Analysis of demographic variables
Age was significantly correlated with both outcomes, although the association was weak, equivalent to a reduction of 0.01 score points per year increase. Gender did not correlate with either measure. In contrast, unemployment was associated with higher average post-treatment distress; with an increase of 0.68 points for PHQ-9 and 0.54 points for GAD-7. Patients from South Asian backgrounds, dual heritage and other ethnicities also had higher average post-treatment distress in comparison with patients from White British backgrounds. The IMD quintiles also show significant associations in the expected direction: patients living in more socioeconomically deprived areas (as defined by their home postcode) tended to have greater symptom severity at the end of treatment, and there was an increasing trend in mean post-treatment scores for each quintile of deprivation.
Analysis of treatment-related variables
Differences attributable to taking medication were small and not statistically significant. The number of referrals for psychological treatment (over the past 5 years) was significantly associated with post-treatment outcomes. Each additional referral for care predicted an increase of 0.59 points for PHQ-9 and 0.55 for GAD-7. Since up to 11 referrals were observed in the data-set, this could account for substantially greater post-treatment symptom severity for patients with multiple treatment episodes. A greater number of treatment contacts (in the index treatment episode) was associated with lower average post-treatment distress; decreasing this by -0.25 PHQ-9 points per contact attended (-0.22 for GAD-7). Some differences between diagnostic categories were observed. A patient with a diagnosis of depression (the reference category) will finish therapy with a predicted PHQ-9 score of 9.69 (s.e. = 0.08, marginal mean) and GAD-7 score of 8.45 (s.e. = 0.07). Some diagnoses were associated with higher post-treatment distress in comparison with the above reference scores; these were obsessive-compulsive disorder (GAD-7), post-traumatic stress disorder (PHQ-9 and GAD-7) and eating disorders (PHQ-9). Diagnoses associated with lower predicted distress levels compared with depression were generalised anxiety disorder (PHQ-9), panic disorder (PHQ-9) and somatoform disorders (PHQ-9). As expected, baseline severity (PHQ-9, GAD-7) and functional impairment (WSAS) measures were significantly correlated with post-treatment outcomes, such that individuals who were more severely impaired were expected to have higher post-treatment distress severity.
Analysis of long-term conditions data
After controlling for all of the above demographic and clinically relevant variables, five long-term condition categories were associated with higher post-treatment distress levels: chronic musculoskeletal problems, COPD, severe mental health problems, diabetes, and 'other' non-specified conditions. Figure 1 presents predicted marginal post-treatment outcome scores and Sidakadjusted 95% confidence intervals; this shows that estimated post-treatment means differed substantially across the categories of long-term conditions. The figure also presents the estimated treatment effect sizes corresponding to each long-term condition category, by comparison with the reference group without any self-reported long-term conditions (and in relation to nonexplained variance in the regression model; RMSE PHQ-9 = 5.82; RMSE GAD-7 = 5.14). The effect sizes for those five long-term condition categories, associated with poorer outcomes, range from small (around d = 0.20) to medium (around 0.50; according to Cohen 18 ).
Sensitivity and secondary analyses
Our sensitivity analyses found no evidence of DIF on PHQ-9 or GAD-7 across long-term condition groups. The maximal difference in Pseudo-R 2 values across regression models was 0.001, which is far smaller than the recommended cut-off of 0.035, 17 indicating that only very small amounts of variance in item responses were related to specific long-term conditions (online supplement DS1 and Tables DS1-DS8 ).
The SUR model including a dichotomous variable (long-term condition v. no long-term condition) resulted in an adjusted mean difference of 0.57 (s.e. = 0.09, P50.001) for the PHQ-9 and 0.42 for GAD-7 (s.e. = 0.08, P50.001), which speaks for a general disadvantage of this population with long-term conditions after controlling for potentially confounding variables. However, this effect is rather small (ES PHQ = 0.10 and ES GAD = 0.08; coefficients standardised on regression RMSE) and therefore modelling posttreatment outcomes for each specific long-term condition is more informative. When we repeated the SUR analysis in the separate samples of individuals that finished treatment after low-or high-intensity interventions, the results (online supplement DS2 and Table DS9 ) were largely consistent with the main SUR model shown in Table 3 . The only differences were found for people with COPD and diabetes. COPD continued to be associated with higher post-treatment PHQ-9 (B = 3.81, P50.001) and GAD-7 (B = 2.34, P50.01) scores after high-intensity interventions, but not after low-intensity ones (PHQ-9: B = 0.90, P40.05; GAD-7: B = 0.75, P40.05). Diabetes continued to be associated with higher post-treatment PHQ-9 (B = 1.30, P50.01) but not with GAD-7 (B = 0.50, P40.05) scores after high-intensity interventions; no such associations were found for individuals that only accessed low-intensity interventions (PHQ-9: B = 0.43, P40.05; GAD-7: B = 0.00, P40.05).
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Predicted post-treatment GAD-7
Predicted post-treatment PHQ-9 Marginal post-treatment scores derived from seemingly unrelated regression model (Table 3) jointly predicting GAD-7 (a) and PHQ-9 (b) for a patient starting with mean age = 38.38, PHQ-9 = 15.17 and GAD-7 = 13.38 scores. The y-axes of both plots present the potential range in scores and the effect sizes (Cohen's d) are based on comparisons with the 'no long-term condition' category and the root mean square error of the respective part of the regression model. a. Coefficient significant (see Table 3 ). COPD, chronic obstructive pulmonary disease; Other, other non-specified LTC. Table 4 shows the results of the logistic regression model predicting the likelihood of receiving high-intensity therapy. As expected, patients with most long-term conditions had a significantly higher probability of receiving high-intensity interventions (odds ratios (OR) = 1.23-1.66; all P50.05). The only exceptions to this were found for patients with cardiovascular conditions, epilepsy and severe (psychotic) mental disorders, who were no more likely to receive high-intensity therapy in comparison with those without any self-reported long-term conditions.
Discussion
The overall goal of this study was to compare the effects of routinely delivered psychological care for patients with and without self-reported long-term conditions. We found that patients with certain long-term conditions tend to finish psychological treatment with greater depression and anxiety severity. In comparison with patients without long-term conditions, this trend was statistically significant for musculoskeletal problems (effect sizes d = 0.22-0.27), COPD (d = 0.26-0.33), diabetes (d = 0.05-0.13), severe mental health problems (d = 0.50-0.58) and 'other' non-specified conditions (d = 0.10-0.11). These findings converge with some observations of small to moderate effect sizes reported by meta-analyses of psychological interventions. 6, [19] [20] [21] Furthermore, patients with most types of self-reported long-term conditions (except cardiovascular conditions, epilepsy and severe mental disorders) were significantly more likely to receive more intensive and costly psychological interventions, consistent with their higher level of impairment and symptom severity. Accessing high-intensity therapy continued to be associated with higher average post-treatment distress in secondary analyses, indicating that patients with long-term conditions are not necessarily better off after highintensity (v. low-intensity) care in this primary care setting. We noted that, in particular, severe mental health problems (such as psychotic disorders) tended to be strongly associated with poorer outcomes, although the prevalence of such conditions was very small (0.5%) given the service's remit to offer treatment for common mental health problems. This evidence may indicate that the intensity and type of interventions offered in this primary care setting are clearly inadequate to improve psychological distress symptoms in people with a history of severe and enduring (i.e. psychotic) mental disorders. It is also plausible that those with severe mental disorders were identified as such during the early phases of low-intensity interventions and appropriately referred onwards to secondary care/psychiatric services; hence explaining why these individuals were not more likely to access high-intensity therapies in this primary care setting.
A range of other demographic and clinical factors were also associated with post-treatment outcomes. Baseline severity and impairment measures, employment status, socioeconomic deprivation and age have been shown to predict outcomes in comparable clinical samples and settings. [22] [23] [24] In addition, the present results also indicate that patients from certain ethnic backgrounds (South Asian, dual heritage) and diagnostic groups (obsessive-compulsive disorder, post-traumatic stress disorder and eating disorders) may be at increased risk of poor treatment outcomes.
The overall prevalence of self-reported long-term conditions in this cohort of patients receiving psychological treatment (23.2%) was comparable with general adult population estimates (20%) from England.
1 Asthma was the most prevalent (identifiable) long-term condition (around 6% of patients); which may reflect the common coexistence of this condition with anxiety-related problems. However, a comparison of specific categories reveals a disproportionately small representation of certain conditions such as hypertension (1.7% in our sample v. 14.3% in the general population), musculoskeletal problems (1.8% v. 14.0%), diabetes (1.5% v. 3.8%), heart failure (0.1% v. 2.0%) and COPD (0.5% v. 1.8%). These discrepancies possibly indicate that patients with certain conditions are much less likely to access psychological care; for example, the large discrepancy for hypertension indicates a ratio of 1:12. This discrepancy might in some cases be explained by the existence of specialist teams for people with long-term conditions; for example, the local area for this cohort of patients had two specialist musculoskeletal treatment services. However, it is possible that some patients with long-term conditions commonly treated in primary care clinics may be inadequately screened or seldom referred for mental health treatment. Recent research indicates that this may be the case for some patients with coronary heart disease and diabetes. 25 
Strengths and limitations
This large (n = 28 498) naturalistic cohort was adequately powered to assess the predictive value of multiple demographic and clinical variables, which was optimally modelled using joint-prediction of correlated outcomes (PHQ-9, GAD-7). Our analyses additionally contained another layer of robustness tests. It is important to establish measurement invariance to have confidence that outcome questionnaires can be interpreted similarly across different patient groups. 26, 27 Our sensitivity analyses found no evidence of DIF in PHQ-9 or GAD-7, which indicates that results of these outcome measures have the same meaning across longterm conditions and non-long-term condition groups in this sample. This finding supports the notion that post-treatment outcome differences between long-term condition groups are likely to represent actual differences in psychological distress, rather than measurement error or confounding of long-term condition symptoms with mental health symptoms.
Some limitations to note include the reliance on self-report of long-term conditions, as is common in large cohort and epidemiological studies. 1, 28 In particular, we did not have more specific information about the types of long-term condition of patients who endorsed the 'other' category in assessment records. Presenting problem categories for mental health issues were also likely to be error prone, since these were ascertained using brief screening measures 12 rather than structured diagnostic interviews. Future studies that gather long-term condition diagnoses recorded in medical records and structured diagnostic interviews may render more precise outcome prediction estimates. A further 51 a. All coefficients controlled for demographic and treatment-related variables as for the main analysis (see Table 3 ). *P50.05; **P50.01; ***P50.001.
caveat is that the data from this study, albeit large, came from a single site in the north of England. Future replication studies using data from similar stepped-care services in other regions would enable us to assess the extent to which these findings are generalisable.
Implications for clinical practice
The impact of, and need for, integrated mental health services has often been discussed from a medical perspective, i.e. how psychological professionals could be brought into medical contexts. 29, 30 Specialist medical knowledge about long-term conditions is a key element of success and the integration of medical expertise within mental health services could also help to improve treatment outcomes in these settings. Our observations raise questions about the effectiveness of routinely delivered stepped-care psychological treatments for people with comorbid diabetes, COPD and chronic pain. These results also mirror findings from research into health-related quality of life (QOL), where it is also found that certain long-term conditions (such as chronic pain) and especially having multiple long-term conditions can considerably undermine QOL and exacerbate psychological distress. 31 Such studies highlight the importance of multidisciplinary care aiming to target multiple facets of well-being, adjustment and QOL. It may be particularly important to offer integrated multidisciplinary care for people with specific conditions described above. For example, collaborative care interventions can enhance self-management of depression symptoms for patients with diabetes and coronary heart disease. 29 Overall, we conclude that standard stepped-care interventions are insufficient to support patients with multimorbidity, especially if delivered in isolation from other healthcare specialists. Our observations concur with recent calls for closer integration of physical and mental healthcare. 32 Healthcare economies and policy-makers should systematically investigate the prevalence of long-term conditions in people using mental health services. This information could be crucial to design and deliver more integrated care for patients with long-term conditions, but can also serve to understand how the demographic and clinical profile of local populations could have an impact on service outcomes. This aspect is still underexplored, especially when thinking about new benchmarking models and quality indicators within primary care psychological services.
Research of Hope Sally Fox
My perception of safety has always been skewed My defensive shyness often construed as rudeness The freezing sensation I feel inside when introduced to a new person I'm searching their features for a sense of familiar, looking for something kind or similar But danger is always omnipresent. It makes me feel awkward and hesitant, resistant to friendship.
Then at a PD conference Jeremy Hall spoke of the research he'd done with Merrick Pope and another. MRI scans of borderline brainstheir findings seem to proclaim I'm not a social moron after all; it's down to that concentration of neuronsthat almond cluster they call the amygdala in the pre-frontal cortex. 
